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54) DETECTING APPARATUS FOR CONCENTRATION OF ALCOHOLS OF FUEL 

57)Abstract: 

PURPOSE: To obtain the concentration detection apparatus, of alcohols 
>f a fuel, wherein the detection accuracy of the concentration of 
nethanol can be enhanced. 

DONSTITUTION: A fuel with which methanol has been mixed is made to 
low through an insulated pipe 1; a conductive electrode 3 is installed 
nside the insulated pipe 1; a single-layer winding coil 4 is wound on the 
>utside of the insulated pipe 1 so as to be faced with the conductive 
electrode 3; a variable capacitor 9 is connected in parallel with the 
single-layer winding coil 4; a parallel-resonant circuit is formed. The 
capacity of the variable capacitor 9 is made variable in such a way that 
:he resonance frequency of a prescribed fuel having a permittivity within 
i range of 10 to 25 becomes a definite value. The methanol can be 
letected with high accuracy irrespective of an irregularity in the 
iccuracy of a sensor. 
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f NOTICES * 
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amages caused by the use of this translation. 

This document has been translated by computer. So the translation may not reflect the original precisely. 

shows the word which can not be translated 
Jn the drawings, any words are not translated. 



)LAIMS 



Claim(s)] 

Claim 1]An alcohols concentration detection device of fuel characterized by comprising the following. 
Jonductive electrodes provided in halfway of a fuel path where fuel in which methanol of the specified quantity 
/as added to gasoline or gas oil circulates. 

i single-layer-winding coil arranged so that it may isolate between the above-mentioned conductive electrodes 
nd predetermined and the cylindrical surface of a coil may counter, while the above-mentioned fuel circulates 
etween these conductive electrodes. 

I variable capacitor which can adjust capacity as resonance frequency when resonating with the above- 
lentioned single-layer-winding coil with fuel with a dielectric constant of 10-25 which were connected to this 
IngleHayer-winding coil and parallel within the limits shows predetermined constant value, 
k means to detect resonance frequency with this variable capacitor and the above-mentioned single-layer- 
finding coil. 

3laim 2]An alcohols concentration detection device of the fuel according to claim 1 changing capacity by said 
ariable capacitor's forming an electrode in rear surface both sides of a substrate, and reducing opposing areas of 
lis electrode. 



Translation done.] 
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)ETAILED DESCRIPTION 



Detailed Description of the Invention] 
3001] 

Industrial Application]Especially this invention relates to the alcohols concentration detection device of the fuel 
^hich detects the concentration of these alcohols from the fuel which was used for engines, such as a car, for 
xample, mixed alcohols, such as methanol, for gasoline, gas oil, etc. 
3002] 

Description of the Prior Art]In order to aim at reduction of the amount of consumption of petroleum, and 
sduction of the air pollution by motor exhaust in each country, such as the U.S. and Europe, in recent years, the 
jel which mixed methanol is being introduced as an object for cars in gasoline. Since theoretical air fuel ratio of 
lethanol is small compared with gasoline when such methanol composite fuel is used for the engine matched witP 
ie air-fuel ratio of gasoline fuel as it is. An air--fuel ratio Lean-izes, since operation becomes difficult, the 
lethanol content in methanol composite fuel is detected, and an air-fuel ratio, ignition timing, etc. are adjusted 
ccording to this detection value. 

)003]Conventionally, the method of detecting the dielectric constant of methanol composite fuel, and the 
lethod of detecting a refractive index are mainly proposed by detection of the above methanol content, 
artificers are patent pending as Japanese Patent Application No. No. 022488 [ 03 to ] as a method of detecting a 
ielectric constant, among these methods. Below, this method is explained about a figure. 

)0Q4] Drawing 1 1 is a lineblock diagram, i.e., the lineblock diagram of the dielectric constant detection apparatus 
f fuel, showing the composition of the example written in the Japanese~Patent-Application-No. No. 022488 [ 03 
D ] specification. C in this drawing 1 1 is a sensor part, 1 is formed with insulators, such as ceramics and an 
ilproof plastic, the container liner-like insulating tube with which fuel is led to an inside, and 3 are provided inside 
aid insulating tube 1, and that cylindrical surface is the cylindrical surface of the insulating tube 1, and 
bbreviated parallel. And it is the insulating tube 1 and cylindrical conductive electrodes of the same axle, and 4 is 
le single-layer-winding coil wound around the conductive electrodes 3 of the outside of the insulating tube 1, 
nd the position which counters. 4a and 4b are the leads of this singleHayer-winding coil 4, and 2 is the fuel path 
hich separated the inner skin of the singleHayer-winding coil 4, and the tube wall of the insulating tube 1, and 
as formed between the peripheral faces of the conductive electrodes 3. 

)005]The conductive electrodes 3 are attached, 5 is combined via the insulating tube 1 and the fuel seal 7, it is a 
ange which forms a fuel container on the whole, the example formed in the conductive electrodes 3 and one is 
lown here, and 6 is a nipple which leads fuel to the fuel path 2. It lets this nipple 6 pass, fuel goes into the fuel 
ath 2 in the arrow A1 direction, and fuel is discharged by the arrow A 2-way. 

)006]On the other hand, B shows the detecting circuit unit. The series resistance which 10 in this detecting 
ircuit unit B is connected to the lead 4a of the single-layer-winding coil 4, and makes a series circuit (Rg shows 

ssistance), 1 1 about 0 times into which the signal of the both ends of this series resistance 10 is inputted A 
lase comparator. The low pass filter in which the output of the phase comparator 1 1 is inputted about 0 times, 
id 12 extracts the low"~pass ingredient of the output. The comparison integrator with which 13 compares 
}ecified reference voltage V^^^ equivalent to the output and zero phase of the low pass filter 12, and it 

tegrates. The voltage controlled oscillator to which thei output of the comparison integrator 13 was connected 

and 15 amplify the output of the voltage controlled oscillator 14, and are the series resistance 10, a series 
rcuit of the single-layer-winding coil 4, and said amplifier outputted to the phase comparator 1 1 about 0 times. 
3 is a counting-down circuit of the output frequency of said voltage controlled oscillator 14. 

l007]Next, operation of the dielectric constant detection apparatus of the fuel shown in this drawing 1 1 is 
<plained. Sensor part C can carry out outline substitution in the equivalent circuit of sensor part C shown with 
le dashed line of drawing 3 ( representative circuit schematic of the sensor part in this invention mentioned 
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iter). The electric capacity which L responds to the inductance of the single-layer-winding coil 4, and 

esponds to the dielectric constant epsilon of the fuel in the fuel path 2, and is produced in this drawing 3 
etween the changing single-layer-winding coil 4 and the conductive electrodes 3, The dielectric constants 
psilon of fuel, such as input capacitance of the phase comparator 11, are unrelated capacity the capacity to 
/hich Cg uses as a dielectric the insulating material of the insulating tube 1 which protects the single-layer- 

/inding coil 4 from fuel, the stray capacitance to which Cp is parasitic on the lead 4a. and about 0 times. 

Q008]When the frequency impressed to the lead 4a of sensor part C in drawing 1 1 here is changed, parallel LC 
esonance is shown, namely, — the parallel resonance frequency f at this time uses the sign in a figure — an 
utiine — it is expressed with the next "one number." 
3009] 

Equation 1] 

= 1/ [2 7r^ {L(Cp+l/a/C. + l/C,))} ] 

3010]Here, K, a, and b are constants decided by shape of sensor part C. For example, it is based on the path anc 
hickness of the insulating tube 1. the dielectric constant of the material of the insulating tube 1, the interval of 
he conductive electrodes 3 and the single-layer-winding coil 4, the self-inductance of the single-layer-winding 
oil 4, etc. Size I see, in the dielectric constant epsilon of fuel, resonance frequency becomes low as "the one 
umber" showed the resonance frequency f. In the arbitrary composite fuel of methanol and gasoline, change of 
he output frequency f as shown in an outline and drawing 12 w as shown according to the content of methanol, 
hat is, the dielectric constant epsilon of fuel and by extension, the methanol content in methanol composite fuel 
re detectable by detecting the signal corresponding to this output frequency f. 

301 1]The detecting circuit unit B in drawing 1 1 is constituted so that said parallel resonance frequency f may be 
etected, and it continues explanation of this detecting circuit unit B hereafter. In this drawing 1 1 , where 
methanol composite fuel is poured to the fuel path 2. a high frequency signal is given to the series circuit of the 
eries resistance 10 and the sjngle-layer-winding coil 4 from the amplifier 15, The high-frequency-voltage signal 
npressed to the single-layer~winding coil 4 is inputted into the phase comparator 1 1 as the high frequency signa 
oltage impressed to the both ends of the series resistance 10, i.e., said series circuit, about 0 times, and both 
base is compared. 

3012]Since the voltage current phase contrast of sensor part G will be 0 times supposing the high-frequency- 
oltage signal of the same frequency as said resonance frequency f is impressed to the series circuit of said 
eries resistance 10 and the single-layer-winding coil 4 now, the phase contrast of the high frequency voltage of 
he both ends of the series resistance 10 will be 0 times. 

3013]Since the current potential phase of sensor part C is progressing from 0 times on the other hand supposing 
he high-frequency-voltage signal of frequency lower than said resonance frequency f is impressed to said series 
ircuit, If the phase contrast of the high frequency voltage of the both ends of the series resistance 10 is based 
n the phase of the high frequency signal impressed to said series circuit, it will become large from 0 times. The 
utput of the phase comparator 11 therefore, via the low-pass filter 12 about 0 times. Change into the direct 
urrent voltage equivalent to phase contrast, and said direct current voltage and reference voltage V^^^ 

quivalent to zero phase contrast are inputted into the comparison integrator 13, A phase-locked loop is formed 
y integrating with both difference and inputting the output of the comparison integrator 12 into the voltage 
ontrolled oscillator 14 which is impressing the high frequency signal to said series circuit via the series 
ssistance 10. 

3014]Since the voltage controlled oscillator 14 is controlled by said phase-locked loop so that the phase 
ontrast between the high-frequency-voltage signals of the both ends of the series resistance 10 will be 0 times, 
le oscillating frequency of the voltage controlled oscillator 14 always turns into said parallel resonance 
'equency f. Therefore, dividing of the output frequency of the voltage controlled oscillator 14 is carried out to 
uitable frequency via the counting-down circuit 16, and frequency output f^^^ corresponding to the parallel 

3sonance frequency f is obtained. If it notes that the oscillating frequency and control input voltage of the 
oltage controlled oscillator 14 correspond to 1 to 1, the output of the low pass filter 12 will be taken out as 
oltage-output V^^^^. 

3015] 

^roblem(s) to be Solved by the Invention]However, in the dielectric constant detection apparatus of this 
onventional fuel. Although methanol content does not change, since the thickness of the insulating tube 1 and 
ie distance between the insulating tube 1 and the conductive electrodes 3 showed dispersion by a sensor, 
eometric capacity changed and there was a problem that detection of exact methanol content became difficult. 
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D01 6]Were made in order that this invention might cancel the above problems, and it aims at obtaining the 
icohols concentration detection device of the fuel which can always detect the content of alcohols, such as 
lethanol, with high degree of accuracy, Fine adjustment of the capacity of a variable capacitor can be performed 
nd it aims at obtaining the alcohols concentration detection device of the fuel which can detect the content of 
Icohols to high degree of accuracy more, 
3017] 

VIeans for Solving the Problem]An alcohols concentration detection device of fuel of this invention is 
haracterized by comprising: 

Conductive electrodes provided in halfway of a fuel path where alcohols composite fuel in which alcohols of the 
pecified quantity were added to gasoline or gas oil circulates. 

I single-layer-winding coil which it was estranged with these conductive electrodes and a predetermined interval, 
nd the cylindrical surface of a coil countered, and has been arranged while fuel was introduced between these 
onductive electrodes. 

I variable capacitor which can adjust capacity so that constant value which has resonance frequency with a 
ingle-layer-winding coil with fuel which is connected to this single-layer-winding coil and parallel, and has a 
ielectric constant of 10-25 within the limits may be shown, 

k means to detect resonance frequency of this variable capacitor and a single-layer-winding coil. 

301 8]A variable capacitor which changes an opposing area of an electrode formed in rear surface both sides of a 

ubstrate, and can tune capacity finely is formed. 

3019] 

='unction]In the predetermined fuel which has a dielectric constant of 10-25 within the limits with the variable 
apacitor linked to a single-layer-winding coil arid parallel in this invention, The capacity of a variable capacitor is 
djusted so that the resonance frequency of a variable capacitor and a singleHayer-winding coil may become 
xed, and the resonance frequency of the singleHayer-winding coil depending on the dielectric constant of fuel is 
djusted, 

herefore, if the resonance frequency is detected, the dielectric constant equivalent to the content of the 
Icohols in fuel is detectable, 

3020]By changing the opposing area of the electrode of rear surface both sides of the substrate of a variable 

apacitor, capacity is tuned finely and detection of alcohols content is enabled with high precision. 

3021] 

Example] 

ielow example 1. describes the example of the alcohols concentration detection device of the fuel of this 
ivention based on a drawing. Drawing 1 is a lineblock diagram showing the one example. This drawing 1 
orresponds to the dielectric constant detection apparatus of the conventional fuel shown by drawing 1 1 , and 
lentical codes are attached and stated to drawing 1 1 and identical parts when explaining that composition. A is a 
ensor part, 1 is the cylindrical insulating tube formed with insulators, such as ceramics and an oilproof plastic, 
nd fuel is led to the inside. 3 is provided inside the insulating tube 1, and the cylindrical surfaces of the insulating 
jbe 1 are the cylindrical surface of the insulating tube 1, and abbreviated parallel, and it is the insulating tube 1 
nd cylindrical conductive electrodes of the same axle. These conductive electrodes 3 have titanium, stainless 
teel, the preferred aluminum to which alumite treatment of the surface was carried out, etc. on the tolerance 
ver fuel. 

3022]The singleHayer-winding coil wound around the position which 4 counters with the conductive electrodes 3 
f the outside of the insulating tube 1, 4a and 4b separate the lead of this singleHayer-winding coil 4, and 2 
eparates the inner skin of the sihgleHayer-winding coil 4, and the tube wall of the insulating tube 1, It is 
ttached to the conductive electrodes 3 and combined via the insulating tube 1 and the fuel seal 7, and the fuel 
ath formed between the pillar peripheral faces of the conductive electrodes 3 and 5 are flanges which form a 
jel container on the whole, and show here the example by which the conductive electrodes 3 were formed in 
ne. The nipple by which 6 leads fuel in the fuel path 2, and 9 are the variable capacitors connected in parallel 
fith the singleHayer-winding coil 4. 

)023]This variable capacitor 9 constitutes the singleHayer-winding coil 4 and a parallel resonant circuit, and that 
ssonance frequency is equivalent to the dielectric constant, i.e., the methanol content, of fuel. Fuel is the 
lethanol composite fuel to which methanol of the specified quantity in gasoline or gas oil was added, The 
ielectric constant equivalent to the methanol content is fijel with a dielectric constant of 10-25 within the limits, 
nd the capacity of the variable capacitor 9 can be adjusted now so that constant value with said resonance 
-equency may be shown. 
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0024]On the other hand, the internal configuration of the detecting circuit unit B is the same as that of the 
conventional example shown by drawing 1 1 , identical codes are given to drawing 1 1 a nd identical parts, and 
luplication explanation of the composition is avoided to them. 

0025] Drawing 2 is an appearance perspective view of the above-mentioned sensor part A, turns off some 
nsulating tubes 1, and lacks and shows it. Drawing 3 is an equivalent circuit of sensor part A, and drawing 4 is a 
nimetic diagram of sensor part A corresponding to the representative circuit schematic of drawing 3 . Line 
japacity and input capacitance which produce Cp in the singleHayer-winding coil 4 in this drawing 3 a nd both the 

igures of drawing 4 , The capacity to which Cg uses as a dielectric the insulating material of the insulating tube 1 

vhich protects the single-layer-winding coil 4 from fuel, if the capacity and which use fuel as a dielectric mak^ 

J^the capacity of the variable capacitor 9 and L considers it as the inductance of the single-layer-winding coil 4 

— the parallel resonance frequency f — an outline — it being expressed with the next "two number", and 
lepending for the parallel resonance frequency f on the dielectric constant epsilon of fuel — the dielectric 
sohstant epsilon — size — it falls indeed. 
0026] 

Equation 2] 

= 1/ ^27r^r {LCCx +Cp + 1/(1/Cs + 1/Cr(e)))} ] 

0027] Adjustment of capacity as the variable capacitor 9 as shown in drawing 5 , Always make the same 

environment to adjust and predetermined fuel or test liquid (for example, first class grade chemical ethanol) with t 
lielectric constant of 10-25 which do not change an ingredient within the limits is introduced into the fuel path 2, 
■or example, if the circuit shown in the above-mentioned example is used, as detect output f^^^ by the detecting 

ircuit B of sensor part A at that time shows the minimum among dispersion in the output of the sensor part in 
he test liquid. The knob 9a (refer to drawing 2) of the variable capacitor 9 is adjusted, and after regulation, it 
Ixes so that it may pinch with adhesives etc. and 9a may not be moved. 

D028]It is appropriate for test liquid to choose what is within the limits of epsilon= 10-25 also in the range of 
psilon= 2-33 by which that dielectric constant is equivalent to the dielectric constant which is 0 to 100% of 
lethanol, and sensor output frequency f^^^^ detected by drawing 6 - drawing 8 according to this one example is 

hown. Namely, drawing 6 is the sensor output frequency to the methanol content in methanol gasoline when 
yclohexane which is the dielectric constant epsilon= 2 is used as a reagent solution. Drawing 7 s hows the sensor 
utput frequency to the methanol content in methanol gasoline when IPA which is the dielectric constant 
psilon= 9 is used as a reagent solution. Drawing 8 shows the sensor output frequency to the methanol content ir 
lethanol gasoline when methanol which is the dielectric constant epsilon= 33 is used as a reagent solution. 
3029]If cyclohexane is used, in a methanol 100% error, an error will become 0 at the maximum and 0% as test 
quid, so that clearly also from drawing 6, As shown in drawing 8. if methanol is used, in an error, an error will 
erve as the maximum at 0 or 0% by methanol 100% as test liquid. As shown in drawing 7. if IPA is used, in an 
rror, an error will serve as the maximum at 0 or 0% by methanol 60% as test liquid 

3030]If cyclohexane, methanol, etc. out of the range of the dielectric constant epsilon= 10-25 are used as test 
quid so that these examples may show, In smallness or an adult field, detecting accuracy is remarkable, methanol 
ontent is bad, and if it chooses as test liquid, such as IPA which is within the limits of the dielectric constant 
psilon= 10-25, and ethanol, in all the density ranges, methanol content is detectable with sufficient accuracy. 
)031]What is necessary is just to make it the electric capacity by fuel not necessarily exist in the example 2. 
bove-mentioned example between the cylindrical surface of the single-layer-winding coil 4 instead of the same 
xle, and the conductive electrodes 3, although the single-layer-winding coil 4 and the conductive electrodes 3 of 
ensor part A showed the example of the same axle. 

)032]Although the case where it used for detection of methanol content was illustrated in example 3. and the 
bove-mentioned example, it is widely applicable as an object for the alcoholic content detection in other fluids 
/ selection of test liquid. 

)033]Example 4. drawing 9 is a perspective view showing the example of another variable capacitor 9, forms the 
lectrodes 9c and 9d in the surface of up-and-down both sides of the substrate 9b, and forms the variable 
apacitor. By constituting in this way, an electrodes [ 9c and 9d ] opposing area can be changed by shaving off 
ie area of a these electrodes [ 9c and 9d ] portion etc., and capacity can be changed, and fine adjustment of 
apacity is possible, and it is more accurate, and effective in methanol content being detectable. 
)034]Example 5. drawing 10 is a perspective view showing the composition of another variable capacitor 9. This 
^awing 1 0 shows the variable capacitor 9 which provided electrode 9c^ - 90^, and 9 d in rear surface both sides 

F the substrate 9b like the case of drawing 9 . Among electrodes, like either of rear surface both sides, for 
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example, a graphic display, as surface electrode 9c^ - 9C4 show, it forms in the shape of a strip of paper. By 

rUtting the pattern prolonged by constituting in this way from any of electrode 9c-| of the shape of one strip of 

>aper - the Bc^, The opposing area to 9 d of electrodes changes, capacity is changed like the case where it is 

Irawing 9 , and it has easily the effect that fine adjustment of capacity is possible. Of course, a strip-of-paper- 
ke electrode is formed in rear surface both sides of the substrate 9b, respectively, and if the electrode of the 
hape of a strip of paper by the side of rear surface both sides which counter is disconnected if needed, capacity 
/ill be changed like the above. 
D035] 

Effect of the Invention]As mentioned above, in this invention, a single-layer-winding coil is provided via 
onductive electrodes and the insulating tube which is insulating layers on both sides of fuel in the middle of a 
jel path. The capacity of this variable capacitor is changed and resonance frequency was adjusted so that a 
ariable capacitor might be connected to this single-layer-winding coil and parallel and the constant value which 
as resonance frequency with predetermined fuel with the dielectric constant of the range of 10~25 might be 
hown. 

'herefore, it is always accurate and there is an effect which can detect the content of alcohols. 

3036]Since a variable capacitor shaves off a part of electrode formed in rear surface both sides of a substrate 
nd was made to change capacity, fine acijustment of capacity is attained easily and there is an effect which can 
etect alcoholic content with high precision. 



Translation done.] 
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)ESCRIPTION OF DRAWINGS 



Brief Description of the Drawings] 

Drawing 1]I t is a lineblock diagram of the alcohols concentration detection device of the fuel by one example of 
his invention. 

Drawing 2] It is a perspective view showing the composition of the sensor part in an example same as the above. 
Drawing 3] I t is a representative circuit schematic of the sensor part in an example same as the above. 
Drawing 4]I t is a mimetic diagram of the sensor part corresponding to the representative circuit schematic of 
Irawing 3 . 

Drawing 5]I t is a perspective view showing the composition of the variable capacitor in an example same as the 
ibove. 

Drawing 6]I t is an output frequency characteristic figure by the example same as the above at the time of using 
tyclohexane for test liquid 

Drawing 7]I t is an output frequency characteristic figure by the example same as the above at the time of using 
PA for test liquid. 

Drawing 8]l t is an output frequency characteristic figure by the example same as the above at the time of using 
nethanol for test liquid. 

Drawing 9] It is a perspective view showing another example of the variable capacitor used for the alcohols 
joncentration detection device of the fuel of this invention. 

Drawing 10] It is a perspective view showing a further different example of the variable capacitor used for the 
ilcohols concentration detection device of the fuel of this invention. 

Drawing 11]I t is a lineblock diagram of the dielectric constant detection apparatus of the conventional fuel. 
Drawing 12] It is a methanol content versus output frequency characteristic figure of the dielectric constant 
letection apparatus of the conventional fuel. 
Description of Notations] 

Insulating tube 
! Fuel path 

I Conductive electrodes 

\ SingleHayer-winding coil 
la Lead 
lb Lead 

) Variable capacitor 

)a Knob 

)b Substrate 

)c Electrode 

)c^ electrode 

)c2 electrode 

Jcg electrode 

)C4 electrode 

) d Electrode ) . 

10 Series resistance 

II It is a phase comparator about 0 times. 

12 Low pass filter 

13 Comparison integrator 

14 Voltage controlled oscillator 
\ Sensor part 
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J Detecting circuit unit 



Translation done.] 
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Drawing 3] 




Drawing 4] 
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Drawing 5] 




ttD://www4.iDdl.inDit.gojp/cgi~bin/tran_web_cgi_eije?atw_u=http%3A%2F%2Fwww4.ipdLinpit.gojp%2F.., 2009/01/21 




0- 



n 



6 



ro 

CM 



< ~ <M ro 



Drawing 2] 



ttD://www4.iDdljnDit.eo.iD/cci-bin/tran web cei eiie?atw u=httD%3A%2F%2Fwww4.iDdl.inDit.eo.iD%2F... 2009/01/21 



pod 




9o 4 



9o : -73^ 



Drawing 6] 
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)rawing 9] 
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Drawing 10] 




Drawing 12] 
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